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SPECIFICATION 
1. Title of the Invention 
Vacuum cleaner floor nozzle 



5 2 . Scope of the Patent Claims 

Vacuum cleaner floor nozzle which is equipped with a 
turbine air ejection port formed in a suction channel 
of a vacuum cleaner, an air turbine which is driven in 
rotation by the impact of air which is ejected from 

10 said turbine air ejection port, and a rotary brush 
which is linked to the abovementioned air turbine; the 
air turbine is configured to be able to move in the 
axial direction with respect to the turbine air 
ejection port, and also an axial flow fan is provided 

15 integrally or coaxially with said air turbine. 

3 . Detailed Description of the Invention 
Field of Industrial Application 

The present invention relates to a vacuum cleaner floor 
20 nozzle which is driven in rotation by means of an air 
turbine . 

Prior Art 

With conventional nozzles of this type, air is blown 
25 out from a turbine air ejection port formed in a 
suction channel of a vacuum cleaner towards an air 
turbine, and the impact force at this time causes said 
turbine to rotate, and a rotary brush that is linked 
thereto is operated. The positional relationship 
3 0 between the turbine air ejection port and the air 
turbine is thus set in a fixed manner. 

Problems to be Resolved by the Invention 
However, with the configuration described above the 
35 positional relationship between the turbine air 
ejection port and the air turbine is fixed, and 
therefore the output torque of this air turbine is 
constant unless the amount of air changes. This means 
that the load applied to the air turbine - in other 



words the load applied to the rotary brush - differs 
according to the conditions of the surface being 
cleaned, etc. However, with conventional systems, the 
air turbine and the rotary brush rotate quickly at low 
5 loads, but the number of rotations drops at high loads. 

When the output torque of the air turbine is set taking 
carpets with long fibres as the reference for the load, 
there are problems in that the air turbine and the 

10 rotary brush rotate at abnormally high speed when the 
load is low, which generates noise, and the bearing 
parts quickly become worn; conversely, when the output 
torque of the air turbine is set to match a low load, 
the rotary brush does not rotate adequately on carpets 

15 with long fibres etc., and the dust suction function is 
markedly impaired. 

The present invention provides a floor nozzle with 
which it is possible to maintain the number of 
20 rotations of the air turbine and the rotary brush, 
regardless of fluctuations in the load. 

Means of Resolving the Problems 

In order to resolve these kinds of conventional 
25 problems, the present invention is a system which is 
equipped with a turbine air ejection port formed in a 
suction channel of a vacuum cleaner, an air turbine 
which is driven in rotation by the impact of air which 
is ejected from said turbine air ejection port, and a 
30 rotary brush which is linked to the abovementioned air 
turbine; the air turbine is configured to be able to 
move in the axial direction with respect to the turbine 
air ejection port, and also an axial flow fan is 
provided integrally or coaxially with said air turbine. 

35 

Action 

With this configuration, the air turbine moves in the 
axial direction by means of a reaction force 
accompanying the rotation of the axial flow fan, and 
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the corresponding relationship with the turbine air 
ejection port is adjusted. For example, when the load 
is low and the rotation of the air turbine increases, 
the reaction force of the axial flow fan grows stronger 
5 in line with this, and said air turbine moves in a 
direction offset from the turbine air ejection port, as 
a result of which the substantive impact force of the 
air on the air turbine is weakened. Conversely, when 
the load is high and the rotation of the air turbine 
10 decreases, the reaction force of the axial flow fan 
grows weaker, and the air turbine moves in a direction 
so that it is opposite the turbine air port, and 
accordingly the substantive impact force of the air on 
the air turbine is strengthened. 

15 

This means that the number of rotations of the air 
turbine, hence of the rotary brush, is kept roughly 
constant, regardless of the load. 

20 Exemplary Embodiment 

An exemplary embodiment of the invention will be 
described below on the basis of the appended figures. 

In Figures 1-3, the inside of a floor nozzle main 
25 body 1 is partitioned to the front and rear by means of 
a dividing wall 2, and the front part is set as a 
suction chamber 4 which houses a rotary brush 3, while 
the rear part is set as a turbine chamber 6 which 
houses an air turbine 5. 7 is a turbine air ejection 
30 port which is formed in the dividing wall 2 in 
correspondence to the abovementioned air turbine 5, and 
8 is a connecting pipe which is joined to the turbine 
chamber 6 in such a way that it can be lowered and 
raised; this is a component which links in 
35 communication with the suction side of the vacuum 
cleaner, via an extension pipe and a hose etc. 



The abovementioned air turbine 5 comprises a first 
shaft 9 which projects from one side thereof. Said 



first shaft 9 is then inserted into a cavity 11 of a 
second shaft 10 in such a way that it can slide in the 
axial direction and cannot turn. The abovementioned 
configuration in which turning is not possible is 
5 achieved due to the fact that a pin 13 projecting from 
the first shaft 9 is made to engage with a longitudinal 
groove 12 in the cavity 11 . 14 is a spring which urges 
the air turbine 5 in one direction by way of the first 
shaft 9 and is set so that the air turbine 5 
10 corresponds to the turbine air ejection port 7 face to 
face; 15 is a bearing for fitting the second shaft 10 
to the floor nozzle main body 1. 

Pulleys 16, 17 are provided at each of the tip ends of 
15 the abovementioned second bearing 10 and the rotary 
brush 3, and a belt 18 is placed under tension around 
these. That is to say, the rotational force of the air 
turbine 5 is transmitted to the rotary brush 3 via said 
belt 18. 

20 

19 is an axial flow fan which is fixed to the first 
shaft 9. 

With the configuration described above, air which is 
25 blown out from the turbine air ejection port 7 strikes 
the air turbine 5, next reaches the connecting pipe 8 
from the turbine chamber 6, and then flows into the 
extension pipe and hose etc., and is sucked into the 
vacuum cleaner. 

30 

Now, when the load is low and the rotational speed of 
the rotary brush 3 and the air turbine 5 is high, the 
axial flow fan 19 also rotates quickly, and its 
reaction force becomes strong. Accordingly, the air 
3 5 turbine 5 moves to the right as shown in Figure 5 in 
resistance to the spring 14, and the facing 
relationship with the turbine air ejection port 7 is 
offset . 
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By means of this, the amount of air which strikes the 
air turbine 5 is reduced, and the number of rotations 
thereof is curbed. 

5 The relative positional relationship of the 
abovementioned air turbine 5 and turbine air ejection 
port 7 is determined so that the number of rotations of 
the air turbine 5 reaches a fixed value in accordance 
with load fluctuations. 

10 

Furthermore, on the other hand, when the load increases 
and the rotational speed of the air turbine 5 decreases, 
the reaction force of the axial flow fan 19 decreases 
with the drop in the number of rotations, and the 
15 facing relationship between the abovementioned air 
turbine 5 and turbine air ejection port 7 is 
strengthened in line with this, and the amount of air 
which strikes the air turbine 5 increases in line with 
this. 

20 

As a result, it is possible to prevent a drop in the 
number of rotations of the air turbine 5 . 

By virtue of such an action, the number of rotations of 
25 the air turbine 5 and the rotary brush 3 is maintained 
roughly constant, regardless of the load. 

Moreover, the axial flow fan 19 may be formed 
integrally on one side of the air turbine 5, as shown 
3 0 in Figure 6. 

Effect of the Invention 

According to the present invention configured in this 
way, a superior effect can be demonstrated whereby the 
35 number of rotations of the air turbine and rotary brush 
is maintained roughly constant even when there are load 
fluctuations, and accordingly dust can be reliably 
sucked up even on carpets having long fibres, and also 
it is possible to suppress as far as possible noise 



generated by abnormally high rotation speeds and 
premature wear of the bearing parts. 

4 . Brief Description of the Figures 

Figure 1 is a front view of the air turbine part of the 
floor nozzle showing an exemplary embodiment of the 
present invention; Figure 2 is a view in transverse 
section of the floor nozzle overall; Figure 3 is a view 
in cross section along A-A' in Figure 1; Figures 4 and 
5 illustrate the operation of the air turbine part; and 
Figure 6 is a front view of the air turbine part 
showing another exemplary embodiment of the present 
invention. 

3...rotary brush, 5...air turbine, 7...turbine air ejection 
port, 19...axial flow fan. 

Name of Representative: Toshio NAKAO, Patent Attorney, 
and one other 

Figure 1 
3...rotary brush 
5...air turbine 

7...turbine air ejection port 
19...axial flow fan 

Figure 2 

Figure 3 

Figure 4 

Figure 5 



Figure 6 
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